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cafena-Poly[[[dichloridomercury(ll)]-/i- 
1,4-bis(3-pyridylaminomethyl)benzene- 
K 2 N:N f ] N,N-dimethylformamide 
monosolvate] 



Data collection 

Rigaku R-AXIS RAPID IP 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r mi „ = 0.439, r m „ = 0.531 

Refinement 

R[F 2 > 2a(F 2 )] = 0.051 

wR(F 2 ) = 0.167 

S = 1.05 

5479 reflections 

290 parameters 



22980 measured reflections 
5479 independent reflections 
2593 reflections with / > 2a(I) 
R<„, = 0.089 



42 restraints 

H-atom parameters constrained 
A/w = 1.26 e A~ 3 
Ap mi „ = -1.31 e A~ 3 
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The crystal structure of the polymeric title compound, 
j[HgCl 2 (C 18 H 18 N4)]-C 3 H 7 NO}„, features an yV-heterocyclic 
ligand which links adjacent HgCl 2 units into a helical chain 
running along the b axis. The coordination geometry of the 
Hg° atom is a distorted tetrahedron. The dimethylformamide 
molecule is disordered over two positions in a 1:1 ratio, and is 
linked to the complex molecules via N— H- • O hydrogen 
bonds. 



Related literature 

For the structure of the /V-heterocyclic ligand, see: Zhu et al. 
(2007). 





A 



n (CH 3 ) 2 NCHO 



Experimental 

Crystal data 

[HgCl 2 (C 18 H 18 N4)]-C3H 7 NO 

M, = 634.95 

Monoclinic, Pljn 

a = 8.4851 (9) A 

b = 15.1215 (14) A 

c = 19.490 (2) A 

ft = 103.826 (2)° 



V = 2428.2 (4) A 3 
Z = 4 

Mo Ka radiation 
H = 6.58 mm -1 
T = 293 K 

0.15 x 0.11 x 0.11 mm 



Table 1 

Selected bond lengths (A). 



Hgl- 
Hgl- 



Nl 
N4' 



2.395 (7) 
2.308 (6) 



Hgl- 
Hgl- 



Cll 
C12 



2.355 (3) 
2.391 (3) 



Symmetry code: (i) — x + |, _v + |, — z + |. 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H- ■ A 


D-A 


D-H-A 


N2-H2A'- 


■Ol 


0.88 


2.15 


3.03 (3) 


174 


N2-H2N- 


■Ol' 


0.88 


2.11 


2.99 (3) 


180 


N3 - TOW- 


■Ol" 


0.88 


2.14 


3.01 (3) 


166 


NS- rCN- 


■Ol'" 


0.88 


2.13 


2.98 (3) 


162 



Symmetry code: (ii) x + 1, y, z. 

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement 
RAPID-AUTO; data reduction: CrystalClear (Rigaku/MSC, 2002) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: X-SEED (Barbour, 2001); software used to 
prepare material for publication: publCIF (Westrip, 2010). 

This work is supported by the Key Project of the Natural 
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Heilongjiang Province (No. 2010 t d03), the Key Project of the 
Education Bureau of Heilongjiang Province, China (No. 
12511z023) and the University of Malaya. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5257). 
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catena-Polyllldichloridomercury^^J-^-l^-bisCS-pyridylaminomethy^benzene- j^N:JY] N,N-di- 
methylformamide monosolvate\] 



S. Gao and S. W. Ng 



Comment 



l,4-Bis(2-pyridylaminomethyl)benzene is a flexible A'-heterocycle whose pyridyl and amino N-atoms are capable for form- 
ing coordination polymers (Zhu et al, 2007). The crystal structure of HgC^CisHigN^'DMF features the A'-heterocycle 

linking adjacent HgCl2 units into a helical chain (Scheme I, Fig. 1). The geometry of Hg 11 is a tetrahedron. The lattice DMF 
molecule is disordered in two positions in a 1:1 ratio. The A'-heterocycle forms an N-H-0 hydrogen bond to the solvent 
molecule at an N-0 distance of 2.99 (3) and 3.03 (3) A; the hydrogen bond probably stabilizes the solvent molecule so 
that it is not lost during crystallization. 

Experimental 

A THF solution (10 ml) of mercuric chloride (2 mmol) was mixed with a DMF solution (5 ml) of l,4-bis(3- 
pyridylaminomethyl)benzene (2 mmol). The solution was filtered and sent aside for the grown of colorless crystals. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C-H 0.93 A) and were included in the refinement in the riding 
model approximation, with (7(H) set to 1.2C/(C). The amino H-atoms similar treated (N-H 0.86 A). 

The lattice DMF molecule is disordered over two sites; the disorder could not be refined, and was assumed to be a 1:1 
type of disorder. The C-0 distances were restrained to 1.25±0.01 A, the C car b 0 nyl _ N distances to 1.35±0.01 A and the 
A'-Cmethyi distances to 1.45±0.01 A. Each component was retrained to planar, with a maximum deviation of 0.01 A. The 
temperature factors of the primed atoms were set to those of the unprimed ones, and the anisotropic temperature factors 
were restrained to be nearly isotropic. 

The final difference Fourier map had peaks/holes in the vicinity of Hgl. 



Figures 




Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of a portion of the polymeric chain structure of 
HgCl2(CigHi8N4)'DMF at the 50% probability level; hydrogen atoms are drawn as spheres 
of arbitrary, radius. 
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cafena-Poly[[[dichloridomercury(ll)]-|j-1,4-bis(3- pyridylaminomethyl)benzene-K N:N'] iV,iV-dimethylformam- 
ide monosolvate] 



Crystal data 

[HgCl 2 (Ci 8 H 18 N 4 )]-C 3 H 7 NO 

M r = 634.95 

Monoclinic, P2\/n 

Hall symbol: -P 2yn 

a = 8.4851 (9) A 

b= 15.1215 (14) A 

c= 19.490 (2) A 

(3= 103.826 (2)° 

V= 2428.2 (4) A 3 
Z=4 



F(000) = 1232 

D x = 1.737 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 10259 reflections 

9 = 3.2-27.5° 

\i = 6.58 mm 1 
7=293 K 
Prism, colorless 
0.15 x 0.11 x 0.11 mm 



Data collection 

Rigaku R-AXIS RAPID IP 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scan 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r min = 0.439, T max = 0.531 
22980 measured reflections 



5479 independent reflections 

2593 reflections with / > 2o(T) 
R int = 0.089 

Qmax = 27.5°, 0 m i n — 3.2° 

A = — 11— »-ll 

^ = -19^19 
/= -25^22 



Refinement 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.051 
wR(F 2 ) = 0.167 
S= 1.05 

5479 reflections 
290 parameters 
42 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F D 2 ) + (0.0656P) 2 ] 
where J P = (F 0 2 + 2 J F c 2 )/3 
(A/o) max = 0.001 

Ap m ax= 1.26 eA -3 
Ap min = -1.31 eA~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



Hgl 



0.65054 (5) 



y 

0.63785 (2) 



0.73300 (2) 



0.0944 (2) 



Occ. (<1) 
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C8 


0.092 (7) 


0.113 (7) 


0.101 (7) 




0.036 (6) 


0.037 (6) 


U.UZU (oj 


C9 


0.113 (8) 


0.122 (7) 


0.066 (6) 




0.029 (6) 


0.017(6) 


n m i /c\ 
U.UZ1 [D) 


CIO 


0.057 (5) 


0.070 (4) 


0.080 (6) 




0.007 (4) 


-0.006 (4) 


U.UU / (4J 


Cll 


0.083 (6) 


0.100 (6) 


0.075 (6) 




0.016 (5) 


0.023 (5) 


—U.UU / yj) 


C12 


0.104 (8) 


0.107 (6) 


0.063 (5) 




0.025 (5) 


0.012 (5) 


— U.UUZ {j ) 


C13 


0.066 (6) 


0.090 (6) 


0.119(8) 




0.007 (5) 


-0.017(5) 


— u.uzy [p ) 


C14 


0.058 (5) 


0.068 (4) 


0.056 (4) 




0.010(3) 


-0.027 (3) 


n nn/i fi\ 
U.UU4 {3 ) 


C15 


0.063 (5) 


0.069 (4) 


0.068 (5) 




0.012 (4) 


-0.004 (4) 


n nm 
U.UU3 (4) 


C16 


0.086 (6) 


0.067 (4) 


0.083 (6) 




0.007 (4) 


-0.006 (5) 


-0.011 (4) 


C17 


0.094 (7) 


0.070 (5) 


0.099 (7) 




0.009 (5) 


-0.006 (6) 


-0.006 (5) 


C18 


0.082 (6) 


0.070 (5) 


0.083 (6) 




0.007 (4) 


-0.009 (5) 


-0.003 (4) 


Ol 


0.108 (7) 


0.101 (4) 


0.125 (6) 




0.006 (5) 


0.035 (5) 


-0.011 (4) 


N5 


0.083 (5) 


0.087 (6) 


0.082 (6) 




0.010 (4) 


0.015 (5) 


0.016 (5) 
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CIV 


U.lZJ (1U) 


A 1 1/1 /'Q\ 


U. YLL (1U) 


U.U1 J { / ) 


A ATI SQ\ 
U.UZ3 {O ) 


A AAA ZO\ 

u.uuy (o ) 






u.ziu 


(14) 


A ATT fQA 


a A/i 7 


A AAA /A\ 

u.uuy (y ) 


C21 


A 1 OA /1 T\ 

0.189 (12) 


0.195 (12) 


A 1 11 1 1 "">\ 

0.177 (12) 


A AAC /A\ 

0.005 (9) 


A A C /I /A\ 

0.054 (9) 


A AAA /A~\ 

0.000 (9) 


or 


0.108 (7) 


0.101 (4) 


0.125 (6) 


0.006 (5) 


0.035 (5) 


-0.011 (4) 


N5' 


0.083 (5) 


0.087 (6) 


0.082 (6) 


0.010 (4) 


0.015 (5) 


0.016(5) 


C19' 


0.125 (10) 


0.134 (9) 


0.122(10) 


0.015 (7) 


0.023 (8) 


0.009 (8) 


C20' 


0.188(13) 


0.210(14) 


0.193 (14) 


0.023 (9) 


0.047 (10) 


-0.009 (9) 


C21' 


0.189(12) 


0.195 (12) 


0.177(12) 


0.005 (9) 


0.054 (9) 


0.000 (9) 



Geometric parameters (A, °) 



Hgl— Nl 


2.395 (7) 


Cll— HI 1 


0.9300 


Hgl— N4' 


2.308 (6) 


C12— H12 


0.9300 


Hgl— Cll 


2.355 (3) 


C13— H13A 


0.9700 


Hgl— C12 


2.391 (3) 


C13— H13B 


0.9700 


Nl— Cl 


1.325 (10) 


C14— C15 


1.331 (10) 


Nl— C5 


1.364(11) 


C14— H14 


0.9300 


N2— C2 


1.342 (10) 


C15— C16 


1.392 (10) 


N2— C6 


1.479 (11) 


C16— C17 


1.346 (12) 


N2— H2N 


0.8800 


C16— H16 


0.9300 


N3— C15 


1.345 (10) 


C17— C18 


1.324 (11) 


N3— C13 


1.404 (10) 


C17— H17 


0.9300 


N3— H3N 


0.8800 


C18— H18 


0.9300 


N4— C14 


1.296 (9) 


Ol— C19 


1.253 (10) 


N4— C18 


1.361 (9) 


N5— C19 


1.344 (10) 


N4 — Hgl" 


2.308 (6) 


N5— C20 


1.440 (10) 


Cl — C2 


1.392 (11) 


N5 — C21 


1.448 (10) 


Cl — HI 


0.9300 


C19 — H19 


0.9300 


C2 — C3 


1.414 (12) 


C20 — H20A 


0.9600 


C3— C4 


1.351 (13) 


C20— H20B 


0.9600 


C3— H3 


0.9300 


C20— H20C 


0.9600 


C4— C5 


1.390 (13) 


C21— H21A 


0.9600 


C4— H4 


0.9300 


C21— H21B 


0.9600 


C5— H5 


0.9300 


C21— H21C 


0.9600 


C6— C7 


1.502 (11) 


Ol'— C19' 


1.250 (10) 


C6— H6A 


0.9700 


N5'— C19' 


1.346 (10) 


C6— H6B 


0.9700 


N5'— C20' 


1.448 (10) 


C7— C8 


1.356 (12) 


N5'— C21' 


1.449 (10) 


C7— C12 


1.394 (11) 


C19'— H19' 


0.9300 


C8— C9 


1.347 (12) 


C20'— H20D 


0.9600 


C8— H8 


0.9300 


C20'— H20E 


0.9600 


C9— C10 


1.405 (12) 


C20'— H20F 


0.9600 


C9— H9 


0.9300 


C21'— H21D 


0.9600 


C10— Cll 


1.348 (11) 


C21'— H21E 


0.9600 


C10— C13 


1.506 (11) 


C21'— H21F 


0.9600 


Cll— C12 


1.378 (11) 






N4'— Hgl— Cll 


110.0(2) 


C10— Cll— C12 


118.9 (8) 


N4'— Hgl— C12 


100.07 (18) 


C10— Cll— Hll 


120.6 
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Cll— Hgl— C12 


137.49 (12) 


C12 — Cll — Hll 


120.6 


JN4 — hlgl — JN 1 




pi 1 pi 1 P7 


1 ZZ. 1 ^O f 


1 TT„ 1 XT 1 

Cll — Hgl — JN 1 


1 iiA n /1\ 

1U4.U (2) 


pi 1 ljii 
Cll — Cl2 — Hl2 


1 1 n n 

ny.u 


ii„ i mi 
C1Z — hlgl — JN 1 


1 nn £. /i\ 
10U.O (2) 


p~7 rn un 
C / — C 1 2 — H 1 2 


1 1 n n 

ny.u 


i \t i rif 

CI — JN 1 — Cj 


inn /o\ 
11 /.9 (0) 


\n n i pin 

JN 3 — C 1 3 — C 1 0 


1 1 n o /i\ 
110.0 (/) 


i \t i 1 ],, i 

CI — JN 1 — hlgl 


liU.y (0) 


\n n i tt i q a 
JN3 — CI 3 — H13A 


1 nn £ 

luy.j 


CD — JN 1 — hlgl 


m 1 //r\ 

121.1 (0) 


nfi tj 1 1 a 
C10 — C13 — H13A 


1 nn ^ 

luy.j 


CZ — JNZ — Co 


in c /o\ 
121.5 (0) 


\n n 1 n 1 1 T3 

JN3 — C13 — H13ts 


1 nn ^ 

luy.j 


IN Z rlZIN 


I 1 Q 9 

I I y.z 


fin P 1 1 TT i in 

V^IU — V^l J — rll JrS 


1 no ^ 


C6 — N2 — H2N 


119.2 


H13A— CI 3— H13B 


108.1 


C15— N3— C13 


121.9 (7) 


N4— C14— C15 


122.8 (7) 


CI 5 — N3 — H3N 


119.0 


N4— CI 4— H14 


118.6 


CI 3 — N3 — H3N 


119.0 


C15— C14— H14 


118.6 


CI 4— N4— CI 8 


120.1 (7) 


CI 4— CI 5— N3 


119.4 (7) 


C14 — N4 — Hgl" 


120.6 (5) 


C14— C15— C16 


117.4 (7) 


CIS — JN4 Hgl 


1 19 3 

^J ^ 


Ml pi ■s pi 

IN J V. 1 J V. 1 U 


1 9^? 9 CP."! 
i z j .z yo j 


\n p i pi 
JN 1 — CI — C2 


1 11 /I /o\ 

122.4 (0) 


pn nc 
C 1 / — C 1 6 — C 1 J 


1 1 n a /o\ 
liy.4 (0) 


\T| P 1 TT 1 

JN 1 — CI — 111 


imp 
llo.o 


pn pu tj i /; 
C 1 / — C 1 6 — H 1 6 


1 in i 
12U.3 


pi p 1 ui 
C2 — CI — HI 


llo.o 


PK pi/ TJ1/; 

C 1 J — C 1 6 — H 1 6 


1 in i 
12U.3 


xti pi pi 
IN 2 — C2 — CI 


111 c /o\ 
11 /.J (0) 


no pi/ 
C 1 0 — C 1 / — C 1 6 


1 in a /o\ 
12U.4 (0) 


\n f i fi 
IN 2 — Cz — Cj 


1 1/1 (i fQ\ 

124. U (a ) 


riQ pi7 tt i n 
C 1 0 — C 1 / — H 1 / 


1 1 Q Q 

iiy.o 


pi pi pi 
CI — Cz — CJ 


1 1 O A ZO\ 
110.4 (O) 


PI /; pn T_J1'7 

Clo — CI / — HI / 


1 1 n o 

i iy.o 


p/i pi pi 
C4 — Co — Cz 


1 1 n "7 /n\ 

ny. / (yj 


pn pip M a 
CI / — Clo — JN4 


1 1 n i /o\ 

ny. / (0) 


p/i f> 

C4 C3 — Hi 


i in i 
12U.1 


pn pio ttio 
C 1 / — C 1 0 — H 1 0 


1 in i 
12U.2 


fl fl LJl 

Cz — Cj — Hi 


1 in 1 

12U.1 


XT A P 1 O Trio 

JN4 — Clo — Hlo 


1 in i 
12U.2 


/' ' "1 p<| /' ' C 

C3 — C4 CJ 


i io i /n\ 

ii o.j (y) 


pin tvtc pin 
C 1 9 — JN j — C2U 


1 in /i \ 
12U (3) 


PI P/1 TJ/1 

Cj — C4 — H4 


1 in n 
12U.y 


p 1 n tvtc pi i 
Ciy — JN J — C21 


1 in /i \ 
13U (3) 


pc P/i xj/l 
Cj — C4 — H4 


1 in n 
12U.y 


fin xtc pi i 
C2U — JN j — C2 1 


1 1 n /i\ 

110(3) 


\r1 PC P/1 

JN 1 — CD — C4 


in i /n\ 
123. J (yj 


P. 1 P 1 n TvTC 

ui — ciy — JN J 


IZo (3) 


\r1 PC TJC 

JN 1 — C J — Hj 


1 1 O A 

110.4 


ni pin tji n 

ui — ciy — Hiy 


Lib. I 


p/i ljc 
C4 — Cj — Hj 


1 1 O A 

110.4 


"\tc pin tj i n 

jn j — ciy — Hiy 


1 lo.Z 


\n p/r p-7 

JNz — Co — C / 


ilea /o\ 
11 J. J (0) 


fin' "\to fin' 
Ciy — JNJ — C2U 


132 (3) 


xti p/; tj/: a 
JNz — Co — Ho A 


1 AO A 

lUo.4 


f 1 n' "\tc f 1 1 ' 
Ciy — JNJ — C21 


1 lo (Z) 


P"7 P/i TJ/: A 

C / — Co — H6A 


1 AO A 

lUo.4 


Pin' rvTC PI 1 ' 

C2U — JN J — C2 1 


111 (2) 


\n p/: ej/ctd 
JNz — Co — Hots 


1 no a 
1U0.4 


A|i P 1 n' TvTC 

U 1 — c i y — JN j 


121 (3) 


p~7 p/: ej/ctd 
C / — Co — Hots 


1 no a 
1U0.4 


mi p 1 n' Tjini 

ui — ciy — Hiy 


i i n n 

ny./ 


tj/: a p/: r t / r > 
HoA — Co — Hots 


1 ni c 
10 /.J 


TvTC p 1 n' tji n' 

jn j — c i y — h i y 


1 1 n "7 

i iy. / 


po p~7 pn 
Co — C / — C 1 2 


nor ZO\ 

11 O.J (0) 


TvT£' pin' TJinT~"\ 

JN j — C2U — H2UU 


1 nn £ 

iuy.j 


po p~7 p/: 
Co — C / — Co 


1 1 n 1 /o\ 

ny.i (0) 


xtc pin' jjinxr 
JN j — C2U — H2Un 


1 nn £ 

iuy.j 


pi p/; 
CI 2 — C/ — Co 


111/1 /n\ 

122.4 (yj 


jjinT^ pin' jjinxr 
H2UU — C2U — H2Ub 


1 nn £ 

iuy.j 


pn po p~7 
C9 — Co — C / 


1 1 n a /o\ 

ny.4 (0) 


xtc pin' jjinir 
JN j — C2U — H2UI 


1 nn £ 

iuy.j 


l~*C\ fO TJO 

CV — Co — Ho 


1 in i 
12U.J 


jjinT^ pin' jjinir 
H2UD — C2U — H2UI 


1 nn £ 

iuy.j 


pi r"o tto 

C7 — C8 — H8 


1 in i 

120.3 


tttte pin' TTinTT 

H20b — C20 — H20I 


1 nn c 

loy.j 


C8— C9— CIO 


122.6 (9) 


N5'— C21'— H21D 


109.5 


C8— C9— H9 


118.7 


N5'— C21'— H21E 


109.5 


CIO— C9— H9 


118.7 


H21D— C21'— H21E 


109.5 


Cll— CIO— C9 


118.5(7) 


N5'— C21'— H21F 


109.5 


Cll— CIO— C13 


120.1 (8) 


H21D— C21'— H21F 


109.5 
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C9— CIO— C13 


121.4 (8) 


H21E— C21'— H21F 


109.5 


N4' — Hgl — Nl — CI 


90.8 (6) 


C8— C9— CIO— CI 3 


-177.7(10) 


CH — Hgl— Nl — CI 


-22.2 (7) 


C9 — CIO — Cll — C12 


0.1 (13) 


C12 — Hgl— Nl — CI 


-167.3 (6) 


C13 — CIO — Cll — C12 


178.2 (8) 


"NT /I 1 u„l \T1 p£ 

JN4 — Hgl — JN 1 — C5 


-Q4 4 r7i 


no n 1 ri ? r7 


-2.3 (15) 


M 1 TJirl mi p^ 
v^l 1 — rig 1 — IN 1 — 


13Z.D (O J 


po r^n P19 P11 


4.U (13J 


C12 — Hgl — Nl — C5 


7 5 (7 1 


C6 — C7 — C12 — Cll 


-174 4 (9) 


C5 — Nl — CI — C2 


1.8 (12) 


C15 — N3 — C13 — CIO 


162.7 (8) 


Hgl — Nl — CI — C2 


176.8 (6) 


Cll — CIO — C13— N3 


105.7 (10) 


C6 — N2 — C2 — CI 


-178.2 (7) 


C9 — CIO — CI 3 — N3 


-76.3 (12) 


C6 — N2 — C2 — C3 


4 8 (14) 


C18 — N4 — C14 — C15 


-2.5 (12) 


isj i n r? n? 

IN 1 1 V.Z 1NZ 




Hgl — JN4 — C14 — C15 


1 70 4 (f\\ 


\n p 1 po pi 
JN J — CI — Cz — C3 


-2.1 (13) 


\T1 pu pi f XT'! 

JN4 — C14 — CI 5 — JN3 


— 1 /6.6 (6) 


\n p^ pi p/i 
JN z — Cz — C 5 — C4 


1 /s.y (V) 


XT /I PU pi f pu 

JN4 — CI 4 — C15 — CI 6 


A Pi i 1 "">\ 

4.U (12) 


pi pi pi p^i 
C 1 — Cz — C3 — C4 


1.6 (14) 


P 1 1 Ml PI C pi 1 

C 1 3 — JN i — C 1 5 — C 1 4 


— 165. / (6) 


L^Z l^j 1^4 C J 


1.4 (13) 


p 1 1 mi p 1 ^ 

C 1 J IN J C 1 J C 1 D 


lj.0 (14J 


CI — Nl — C5 — C4 


-1 3 (14) 


C14 — C15 — C16 — C17 


-1 8 (13) 


Hgl — Nl — C5 — C4 


-176.3 (7) 


N3— C15— C16— C17 


178.9 (9) 


C3 — C4 — C5 — Nl 


1 1 (16) 


C15 — C16 — C17 — C18 


-1 9 (15) 


C2 — N2 — C6 — C7 


73.2 (12) 


C16 — C17 — C18 — N4 


3 5 (14) 


N2 — C6 — C7 — C8 


40.2 (13) 


C14 — N4 — C18 — C17 


-1 4(12) 


IN Z v_ / v_ 1 Z 


-141 S (Q\ 


TT~lH TVT/1 P10 pn 

Hgl — JN4 — C18 — C17 




CI 2— C7— C8— C9 


-3.4(15) 


C20— N5— CI 9— Ol 


0.0 (2) 


C6— C7— C8— C9 


175.0(10) 


C21— N5— CI 9— Ol 


-174 (3) 


C7— C8— C9— CIO 


1.3 (17) 


C20'— N5'— CI 9'— Ol' 


180.0 (4) 


C8— C9— CIO— Cll 


0.4 (15) 


C21'— N5'— C19'— Ol' 


0.0 (3) 


Symmetry codes: (i) -x+5/2, y+l/2, 


-z+3/2; (ii) -x+5/2, y-\ll, 


-z+3/2. 





Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


N2— H2N -Ol 


0.88 


2.15 


3.03 (3) 


174 


N2— H2N-01' 


0.88 


2.11 


2.99 (3) 


180 


N3— H3N-01 m 


0.88 


2.14 


3.01 (3) 


166 


N3— H3N-01' m 


0.88 


2.13 


2.98 (3) 


162 


Symmetry codes: (iii) x+1, j>, z. 











sup-7 



supplementary materials 




sup-8 



